Text book Assignnent:

ASSIGNMENT 5

“Sewage Treatment and Disposal,
Pages 10-32 through 12-14.

”

“Conpressed Air Systens,”

and “Boilers.”

5-1.

5-2

5-3.

5-4

5-5.

What type of wastewater system eliminates
the need for septic tanks, cesspools, or
| eaching fields?

Hol di ng ponds
Pol i shing ponds
Comon sewers
Storm sewers

B oW

What
tank?

is the nmininumdesirable size of a septic

1 500 gal l ons
2 1,000 gallons
3. 1,250 gallons
4 2,000 gallons

Wen a septic tank discharges into a |eaching
field greater than 500 feet in length, you
shoul d incorporate what conponent(s) into the
system ?

Dosing tank only

Si phon only

Dosing tank and siphon
Inlet and outlet filters

B e

Regardl ess of size, a septic tank shoul d be
inspected at what standard intervals?

1. 6 nont hs
2. 2 nont hs
3. 12 nmonths
4, 18 nont hs

At what nininmum distance from a septic tank
should a (a) shallow well and (b) deep well be
| ocat ed?

1. (a) 200 feet (b) 50 feet
2 (a) 200 feet (b) 75 feet
3. (a) 100 feet (b) 50 feet
4. (a) 100 feet (b) 75 feet

26

5-6.

5-7.

5-8.

5-9.

5-10

5-11

Leaching cesspools should be |ocated what
m ni mum di stance from each ot her?

1. 10 feet
2. 20 feet
3. 30 feet
4, 40 feet

Perforated pipe of what size should be used in
| eaching fields?

10-inch dianeter
8-inch dianeter
6-inch dianeter
4-inch dianmeter

Vhat is the maxi mumallowable length of a
leaching field lateral?

1 50 feet
2 75 feet
3. 100 feet
4 125 feet

Wien a leaching field becones inoperable, you
nust consider what option?

Chenmical cl eaning

Syst em repl acenent
Addi ng addi tional piping
Punping the septic tank

s W e

Lowpressure systens provide conpressed air
at a maxi num of how many pounds per square
inch gauge (psig)?

1 25
2. 75
3. 100
4. 125

Medi um pressure systens provide conpressed
air from 126 psig to what maximum pressure?

1L 299 psig
2. 325 psig
3. 399 psig
4 425 psig



5-12.

5-13.

5-14.

5-15.

5-16

5-17.

Hi gh-pressure systems provide conpressed air 5-18
within what pressure range?

1. 400 psig to 4,000 psig

2. 400 psig to 6,000 psig

3. 425 psig to 4,000 psig
4. 425 psig to 6,000 psig

VWhat type of shop or laboratory requires up to
6,000 psig of conpressed air?
5-19.

1. Torpedo workshop

2. Testing laboratory

3. Wnd tunne
4. Ammuni tion depot

Air conpressor filter systens should be able to

remove particles in what micron size range?

L 1to3 5-20
2. 2to5
3. 3to7
4. 4to9

O the following grades of comercia
conpressed air, which one is the nost pure?

1. B

2. D 5-21.
3. F
4. H

A refrigerant dryer with a dew point at what
maxi num tenperature should be used to
remove moisture to neet air quality
requirenents for instrument and control air?

1. 20°F 5-22.
2. 30°F
3. 35°F
4,  40°F

Wth pressure in excess of 400 psig, oil causes
what conpressi on phenomenon to occur?

1 Bur nout
2 Bl owout 5-23.
3. Conbustion
4 Recycling
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In a reciprocating conpressor, what are the
three conpression cycle phases?

1. Intake, multistage pressurization,
di schar ge
2. Intake, inpeller rotation, conpression
3. Intake, single-stage pressurization,
di schar ge
4, Intake, conpression, discharge

In a Wtype conpressor, there are a total of
how many cylinders in the (a) first and (b)
second stages?

1. (a) One (b) one
2. (a) Two (b) two
3. (a) Two (b) one
4. (a) One (b) two

What type of conpressor has two mating
rotating screws, one |ocked and one grooved,
to provide the driving force?

1. Rotary

2. Reciprocating
3. Helica

4. Centrifuga

When the load is reasonably constant, what
type of conpressor is intended for near-

continuous industrial air service?
1. Rotary

2. Reciprocating

3. Helica

4. Centrifuga

When placed through a parapet roof, you
shoul d extend air intakes what approxi mate
di stance above the roof?

1. 6 to 8 feet
2. 8 to 10 feet
3. 10 to 12 feet
4. 12 to 14 feet

O the following types of intake filters, which
one(s) is/are best suited for use in locations
where dust is prevalent in the atnmosphere?

Ol bath only

Vi scous inpingenment only

G| bath and viscous inpingenent

Ol injected and centrifugal |ubricated



5-24

5-25.

5-26

5-27

5-28.

The intercooler in a multistage conpressor
serves what purpose?

L To lower the tenperature of discharged
air

2. To remove condensation and inpurities
fromthe air flow

3. To reduce the tenmperature of conpressed
air between each stage

4, To add cool air at the beginning of each
cycle

Aftercoolers are used in conpressor discharge
lines for which of the follow ng reasons?

1. To permt the use of larger discharge
pi pes

2. To lower the air discharge tenperature
only

3. To facilitate condensation and renova
of misture only

4.  To lower the air discharge tenperature
and facilitate condensation and renova
of nmoisture

Separators are used in conjunction with

aftercoolers for what purpose?

1. To renmove water and oil from the
conpressed air

2. To reduce working pressure in the
distribution lines

3. To separate noncondensabl e gases
from the conpressed air

4. Each of the above

Conpressor cylinder oil should have what
m ni mum flash-point tenperature?

1. 325°F
2. 350°F
3. 375°F
4. 400°F

Pul sation danpeners serve as pul sation and
noise nufflers due to what feature within the
danpener ?

1. Aninjector

2. A vibration anplifier

3. An acoustical chamber
4 A sound resonat or
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5-29.

I N ANSWERI NG QUESTI ONS 5-30 AND 5- 31,

The inlet valve unloading device functions
mechani cal |y to renmove conpression | oads
fromthe prime nover by

1. disengaging the drive clutch

2. holding the inlet valve open during the
suction and conpression strokes

3. opening the cylinder relief valve

4. holding the inlet valve closed during the
conpression stroke

REFER

TO FI GURE 11-22.

5-30

5-31

5-32.

5-33

When the receiver pressure has dropped from
100 psi to 94 psi, U2) causes the conpressor
to operate at what percentage of its tota

output capacity?
L 25%
72 50%
3. 75%
4, 100%

When the conpressor is operating at 25
percent of capacity, the inlet unloader valves
should be in what position?

1. U4) energized; U1), U2), and Y3)
de- ener gi zed

2. Each unl oader valve energized

3. U4) de-energized, U1), U2), and Y3)
ener gi zed

4. Each unl oader valve de-energized

The volume of air that can be released froma
conpressor cylinder into one clearance pocket
is equal to what percentage of the cylinder
vol ume?

L 25%
2. 50%
3. 75%
4, 100%
When sizing a prime nover, you should take

which of the following factors into
consi deration?

Availability of a dc power source
Availability of unleaded fue
Conpressor size in rpm

Belt or drive |osses of power

W e



5-35

5-37.

5-38

5-39

Belt selection for a large motor should be
based on what ideal percentage of notor size?

1. 100%
2. 125%
3. 150%
4. 175%

What type of air distribution systemis used for
isolated service or in situations where special
requirenents dictate a single path?

1. Paralle

2. Loop

3. Radi al, one way
4,  Radial, two way

Wat type of closed-route air distribution
system can be used throughout a building?

1 Paral | el

2. Loop

3 Radi al , one way
4 Radial, two way

Nornal |y, a conpressed air distribution system
is sized by calculating what factor?

1. Friction loss

2. Pipe size

3. Conpressor size
4, QI loss

In situations where conpressed air pipes are
pitched upward causing condensate to flow
against the flow of air, e mninumpitch of
how many inches per hundred feet should be
al | owed?

1

Bwn e
AODNO

Wien testing e systemwith dry air or
nitrogen, you should use what percentage of
maxi mum wor ki ng pressure for a mnimm of
4 hours?

. 75%
2. 100%
3. 125%
4 150%

5-40. What mai ntenance program prevents nost

5-41.

5-42

5-43

5-44

5-45.
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maj or prime-nover breakdowns?
1. Manufacturer

2. Qperat or

3. Equi prment man

4. Construction Mechanic

VWien a nanufacturer’s recomrended

tol erance level between two noving parts is
exceeded on a conpressor, you nust perform
which, if any, of the follow ng actions?

1. A conponent adjustnent only

An equi prent overhaul only

3. A conponent adj ustnent or an equi pnent
over haul

4, None of the above

N

Air filters should be checked and cleaned a

m ni num of how often?
1. Daily

2. Weekly

3. Monthly

4, Quarterly

For assistance in air system maintenance and
inspection, you should refer to what NAVFAC
publ i cation?

P- 320
P-322
P-324
P- 330

VWen done properly, what is the nost
inportant single point in the successful
operation of a boiler?

1 Installation

2 Selection of the site

3. Accessory procurement

4. Quality of replacenent parts

A boil er should normally be installed in which
of the following |ocations?

1. Cose to the galley

2 Close to the laundry

3. Near the area of greatest |oad demand
4, Near the area of least load demand



5-46

5-47

5-48.

I N ANSWERI NG QUESTI ONS 5-49 AND 5-50, REFER

When constructing a boiler foundation you
must adhere to what specifications?

1
2,
3.
4

ASME
NAVFAC
Manuf act ur er
Or gani zat i onal

The main steam stop valve nust be a rising
spindle type, if the valve is over what size?

B ow o -

1 inch

2 inches
3 inches
4 inches

Wat type of valve is |ocated between the

main steam stop valve and the guard val ve?

1
2.
3.
4

Rel i ef

Dayl i ght

Pressure regul ating
Tenperature regul ating

TO FI GURE 12-1.

5-49
1
2.
3.
4

5-50. Vhat
1
2
3
4

5-51

What accessory is depicted by nunber 10?

Drip leg
Root val ve
PRV

TRV

accessory is located near number 15?

Feed punp
Condensate tank
Strai ner

Relief valve

Refer to foldout figure 12-2. What fitting is
depi cted by number 8?

1
2.
3.
4

CGauge gl ass

d ass bl owdown
Pressure gauge
Try cock

5-52.

5-53

5-54

5-55

5-56

5-57.

30

Boilers having a heating surface in excess of
100 square feet must be provided with

bl owdown piping and fittings in what size
range?

1. 1 inch to 2 1/2 inches
2. 1 1/4 inches to 2 1/4 inches
3. 1 1/2 inches to 2 1/2 inches
4, 1 3/4 inches to 2 3/4 inches

You should manually lift each safety valve to
clean it at what intervals?

1. Wekly

2 Bi weekl 'y
3. Mnthly
4 Quarterly

Steam piping that is buried or inaccessible
requires a drip leg at intervals of not over how
many feet?

1. 400
2. 300
3. 200
4 100

Normelly, a root valve is what type of valve?

1. Butterfly
2. Atitude
3. dobe

4. Gate

The pressure gauge on a boiler should be
tested at what intervals?

1. Annually

2.  Semannual ly
3. Quarterly

4 Mont hl'y

As a mninmum high-pressure, HTW and
MJUSE boilers require a hydrostatic test at
what intervals, in years?

2 WN R
NwNPFE



5-58

5-59

5-60.

5-61

5-62

Wien chenically treating a boiler, you shoul d
mai ntain what recommended residual for

phosphat e?

1. 20 to 40 ppm
2. 25 to 50 ppm
3. 30 to 60 ppm
4. 35 to 70 ppm

Assune the original wall thickness of a tube is
0.225 inch anti an exploring block has been
cut and examned. What wall thickness
requires conplete renewal of all tubes from
front to rear of the boiler and from center row

to outer row, inclusive?
1. 0.110 inch
2. 0.115 inch
3. 0.120 inch
4. 0.125 inch

Under what conditions can a boiler be steaned
with tubes that are pitted to a depth of 50 to
65 percent of their wall thickness?

1. Wen the boiler has been chenically
cl eaned

2. \Men the boiler can withstand a
hydrostatic test of 125 percent of design
pressure

3. Wien future boiler water treatnment, use
of blowdown, and laying-up procedures
conform to NAVFAC requirenents

4. Each of the above

What type of tube defect has scattered pits
caused by dissolved oxygen that are relatively

short and narrow?

1. Waterside cavities
2. Waterside grooves
3. Localized pitting
4. Corrosion fatigue

At what tenperature can waterside burning
occur in plain carbon steel tubes?

L 650°F
2, 750°F
3 900° F
4. 1000°F
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5-63

5- 64

5-65.

5-66

5-67

When defects are discovered during waterside
inspection of drums and headers or other
pressure parts of the boiler, you should take
what action?

1. Report the defects to the maintenance
of ficer

2. Record the defects in the maintenance |og
Record the defects in the boiler water
treatnment |og

4. Each of the above

A hydrostatic test of 125 percent of boiler
design pressure is acquired at which of the
following tines?

1. After renew ng downconers

2. After rolling superheater support tubes
3. After renewal of pressure parts

4, After cleaning firesides

Before cleaning a boiler with an operating
pressure of 600 psi, you should hydrostatically
test it at what pressure?

150 psi
600 psi
750 ps
900 ps

A hydrostatic test at 150 percent of design
pressure is basically what type of test?

1. Tightness of gaskets

2 Strength of boiler

3. Tightness of valve seats
4. Each of the above

After repairs are made to a boiler and before
applying a hydrostatic test, you should
perform each of the following actions with
what exception?

1. CGauging boiler safety valves

2. Flushing out the boiler with water

3. COosing all boiler connections and vents
4. Inspecting the boiler for scale and dirt



5-68.

5-69.

Wien hydrostatically testing a boiler, you can 5-70

avoi d conplications due to tenperature
changes by

1. continuously operating the main feed
punp

2. using water of the same tenperature as
the boiler and the fireroom

3. using water with tenperature bel ow 70°F

4. using hot water from the deaerating feed
tank

A tube seat can be considered tight under
which of the follow ng circunstances?

It has been rerolled

[t is bone dry

It has been renewed

[t is only slightly cracked
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The purpose of a 5-year test and inspection is
to check what boiler elenents?

1. \Welds and nozzle connections
2 Handhol e and nmanhol e seats

3. Safety valves and wel ded parts
4 Internal fittings and air vents



ASSIGNMENT 6

Text book Assignnment: “Boilers.” Pages 12-14 through 12-37

6-1.

6-2.

6-3.

6-4.

6-5.

Boiler firesides are inspected for signs of
damage and deterioration when the boiler is
secured for fireside cleaning. At what other
intervals should this type of inspection be
per f or med?

1. Each day the boiler is secured
2. Each time the boiler is secured
3. Wen material inspection is inevitable
4. Wen NAVFAC requests an inspection

Slag is injurious to refractories chiefly because
it results in which of the follow ng problens?

. Cracking of the refractories
2. Filling of expansion joints
3. Peeling off a portion of the refractory
surface
4. Powdering of the refractories

Increasing the tenperature of a furnace at an
excessively rapid rate is likely to result in what
type of problen?

1. Burner cone sag

2. Anchor bolt shrinkage

3. Firebrick breakage at the anchor bolts
4, Deep firebrick fractures

An inproperly closed expansion joint has
which of the follow ng indications?

. Excessive slag formation near the joint
2. Alight discolored surface inside the joint
3. Deep fissures in the firebrick adjacent to

the joint
4. A dark discolored surface inside the joint

A plastic burner front is inspected after its first
firing period. Wich of the follow ng
conditions indicate(s) defective workmanship?

Radi al cracks only

Parallel cracks only

Radial and parallel cracks

Fallen slabs of plastic from the burner
front surface

6- 6.

6-7.

6-8.

What are the two nost likely causes of failure
in a castable burner front surface that has
recently been installed?

1. Partial set of the material before
installation and too nmuch water in mxing

2. Too much water in mixing and |ong
storage in a place that is too dry

3. Too little water in mxing and |ong storage
inaplace that is too dry

4. Partial set of the material before
installation and too little water in mxing

What condition(s) contribute(s) to the damage
of boiler refractories?

. Poor Dboiler operating procedures only
2. Severe hoiler operating conditions only
3. Poor boiler operating procedures or severe
boi | er operating conditions
4, Failure to remove all crumbly materia
froma castable burner front when
installed

Under which, if any, of the following
conditions may a boiler be steamed with
married tubes?

1. The married tubes are 1 inch in dianeter
are located in the main generating bank
and are tight under hydrostatic test

2. The married tubes are 2 inches in
dianmeter and are located in the fire row

3. The married tubes are 1 inch in diameter
are located in the main tube bank, and
leave a gas passage of 2 inches to the
super heat er

4, None of the above



Tube Defect Appearance

Usual Causes

Typical Locations

Bands or strips around the
circumference

Circumferential grooving

1. Tube seat leakage
2. Dampened soot deposits on
horizontal drums or headers

1. Header ends of horizontal
tubes
2. Vertical generating tubes

Deep, irregular, straight-walled

1. Leakage of water entrapped

Header ends of waterwall tubes

2. Improper drying of boiler
firesides after washing

cavities between tube metal and and division wall tubes that are
A surrounding refractory surrounded by refractory
2. Improper drying of boiler
firesides after washing
Wandering, straight-walled, 1. Leakage of water entrapped Header ends of waterwall tubes
canyonlike cavities between tube metal and and division wall tubes that are
B surrounding refractory surrounded by refractory

Uniform loss of metal over a
relatively large area

General fireside thinning

1. Superheater tube ends
between headers and seal plates
2. Water drum ends of
generating tubes

C i. Waterside deposits Anywhere
E 2. Dry or steam-bound tube
D F Steam jets Anywhere
-
Figure 6A

I N ANSWERI NG QUESTI ONS 6-12 THROUGH 6-17,
REFER TO FI GURE 6A.

6-9. Wien a blistered tube suggests a waterside
deposit, the nature and extant of this deposit
can be determined in what manner?

1. By punching the tube with tube cleaning
equi pment and inspecting the substance
| oosened by the wire brush

2. By hitting the blister a sharp blow with a
hammer and inspecting the particles
knocked | oose

3. By removing the tube and an adjacent
tube, splitting both, and conparing them

4. By removing the tube, splitting it, and
examning the watersides of the blistered
t ube

6-10. By what neans can you neasure the anount
of enlargement of a tube if calipers are not
available to you?

1. A nicroneter

2. Asection of string and a ruler

3. A depth gauge

4, A straight pin through a 3- by 5-inch card

6-11. Wat is the nost conmon cause of
circunferential grooving on a superheater?

1. Leaking of the econom zer plugs
Leaking of the tube seats in the top pass
of the superheater

3. Soot deposits around the tubes where
they enter the headers

4, \Wter washing the firesides without
properly drying them

6-12. What tube defects should be entered in spaces

A and B?

1. Craters and water tracks

2 Fireside burning and craters

3. Steam gouging and fireside burning
4 Water tracks and steam gougi ng

6-13. At what point does cratering and water
tracking occur alnost exclusively?

B e
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On the fire row tubes

On the tube ends at the water drum

At the header ends of the waterwall tubes
At the steamend of the waterwal | tubes




6-14. What information should be entered I N ANSVERI NG QUESTI ONS 6-18 THROUGH 6- 21,

in space @? REFER TO FI GURE 6B.
1. Tube seat |eakage 6-18. What casualties are NOT necessarily caused
2. Soot or vanadi um corrosion by overheating?

3. Inproper drying of boiler firesides

after washing 1. A C

4,  Steamjets 2. A E

3. B, D

6-15. \hat appearance shoul d be entered 4. C, E

in space F?

6-19. \Wat casualty is caused by the nost severe
1. Irregular, smooth-surfaced cavities over heating?
2. Coarse, brittle tube neta

3. Uniform loss of metal over 1. A
a small area 2. B
4. Bands around the circunference 3. D
4. E
6-16. What tube defects should be entered
in spaces C and D? 6-20. Wat type of rupture is comon in generating
t ubes?
1. Craters and steam gouging
2. Fireside burning and steam gouging 1. B
3. Steam gouging and water tracks 2. C
4, Water tracks and craters 3. D
4. E

6-17. What appearance should be entered
in space E? 6-21. What casualty results fromthe |east severe
over heati ng?
1. Irregular, smooth-surface cavities
2. Coarse, brittle tube netal
3. Uniformloss of metal over
a small area
4. Irregular, straight-wall cavities

2 WN
Mmoo

Fi gure 6B
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6- 27.

BO LER TUBE DEFORM TIES
A Melting
B. \Warping
C. Saggi ng

D. Cracking

Figure 6C

I N ANSWERI NG QUESTI ONS 6-22 THROUGH 6- 25,
REFER TO FI GURE 6C.

6- 22.

6-23.

6-24.

6- 25.

6- 26.

Very mld overheating for a short period of
time:

RWN R
o0Ow>»

Caused by a mechani cal such as

flexing:

process,

6- 30.

AWN PR
o0 w>»

Low water for an extended period of tine at
high furnace tenperatures:

PoNpE
>W0OO0

Sudden cooling of overheated tubes:

PwNpE
>WO0Oo

[ mproper fabrication of tubes is nost likely to
result in which of the follow ng conditions?

Upset tubes

Swagi ng

V&l [amnation

Mechani cal fatigue cracks
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6- 28.

6-29.

6-31.

The basic reason for tube failure caused by
fireside and waterside deposits is that the
deposits result in which of the follow ng
condi tions?

1. Oxygen pitting
2. Tube wall lamnation
3. Localized overheating
4, Tube abrasion

Abundant water combining with soot on
firesides of tubes may result in the formation
of what substance?

1. Slag

2. lron oxide

3. Ferrous sulfate
4 Saltlike granul es

Steam drum protection plates are nost likely
to be damaged when what condition exists?

1.  (Gas passages are cl ogged

2 Superheater is overfired

3. Steam pressure is formed too fast

4 Brickwork adjacent to the superheater
headers is danaged

When testing the functions of automatically or
manual |y controlled devices that interfere with
steam distribution, you should ensure that
which of the following main distribution valves
islare closed?

1. Gs only

2. Gas and water

3. Min steam

4. Water and steam

When CQor Qneasuring devices are not
available, you can use which of the follow ng
indications as a guide for checking the air-fuel
ratio on a small boiler?

1. Fuel consunption

2. Draft gauge

3. Feedwater consunption
4. Appearance of the fire



6- 32.

6- 33.

6- 34.

6- 35.

6- 36.

On a fully automatic boiler, you can check the
flame failure and conbustion air failure devices
in which of the follow ng ways?

1. By sinmulating a flame failure manually

2. By observing the conplete programed
sequence cycle

3. By simulating a [owwater condition

4. By bypassing the draft controller

Wth respect to steam and water piping, you
shoul d ook for which of the follow ng
conditions during an inspection?

1. Excessive expansion and contraction

2. Undue vibration in piping connections
to the boiler

3. Leaking water colum connections

4. Each of the above

What is the best method for determning
proper operation of high- and |ow water
al arns?

1. Qpen the surface bl owdown valve
moment arily

2. Blow down the water
on the boiler only

3. (bserve the action of the water during
bl owdown of the gauge glass only

4. Blow down the water colum with steam

colum with steam

on the boiler and observe the action of the

wat er during bl owdown of the gauge
gl ass

O the following steps, which one should you
take to test the operation of a float-activated
lowwater fuel cutoff device?

1. Drain the float bow to the |owwater |evel
2. COose the fuel oil solenoid valve
3. Blow down the steam drum

4. Disconnect the lowwater control circuitry
Normal |y, a tenmperature controlled |owwater
fuel cutoff device responds to an increase in
tenperature inside the boiler under which of
the followi ng circunstances?

1. Stack tenperature is excessively high

2. Vater drops to a predetermnined |evel

3. Steam pressure is no nore than 2 percent
above nor mal

4. Water tenperature rises uniformy to the
steamng |evel

6- 37.

6- 38.

6- 39.

6- 40.

6-41.
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Wen testing bl owoff valves, you should open
the valves for a few seconds to check for
which of the followi ng conditions?

1. Back pressure

2. Val ve wear only

3. Restrictions only

4. Valve wear and restrictions

To check the blowoff setting of safety valves
and water-pressure relief valves, you shoul d
performwhich, if any, of the following
actions?

1. Raise hoiler pressure slowy
to the blowoff pressure

2. Manual I'y raise the valve

3. Cag all safety and relief valves

4. None of the above

A properly functioning single safety valve on
a steam boiler that has a maxinum al | owabl e
wor ki ng pressure of 150 psi shoul d reseat
tightly at what mninmm pressure?

1 144 psi
2 124 psi
3. 104 psi
4 84 psi

What shoul d be the individual settings of two
pressure relief valves on a hot-water boiler
having a maxi mum al | owabl e worki ng pressure
of 100 psi?

1. One at 125 psi, the other at 100 psi
maxi mum

2. Both at 110 psi

. (ne at 150 psi, the other at 110 psi

4. (One at 120 psi maxinmum the other at
100 psi

A properly set single, pressure relief valve on
a boiler with a maxi mum al |l owabl e working
pressure of 80 psi should reseat tightly with
a bl owdown of what maxi mum pressure?

1. 15 psi
2. 20 psi
3. 25 psi
4, 30 psi



6-42.

6-43.

6-44.

I N ANSWERI NG QUESTI ONS 6-45 THROUGH 6-47,

Under certain conditions, which of the
following factors can be used to determne
safety valve capacity?

L
2.

Qperating pressure

Maxi mum steam generating capacity
only

Maxi mum evaporative capacity only
Maxi mum st eam generating capacity
or maxi mum evaporative capacity

Venting should be held to a mininumto
preclude what condition in the feedwater?

1
2.
3.
4

Deaerat or venting
Hydr ogen entrai nnent
Oxygen entrai nnent
Oxygen venting

As a boiler plant supervisor, you should be
able to identify which of the follow ng
indications of trouble?

Strange noi ses

Unusual vibrations
Abnormal tenperatures
Each of the above

LOG ENTRI ES
A Steam Pressure
B. Steamflow
C. Feedwater punp

D. Feedwater pressure

Figure 6D

REFER TO FI GURE 6D.

6- 45.

Actual output recorded in pounds per
hour to obtain steam flow

BwN e
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6- 46.

6-47.

6- 48.

6-49.

6-50.

6-51.

6-52.
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Proper deaerating tenperature being
maintained in the heater:

ARWN R
OO0 w>»

Ef fectiveness of the boiler feed punps:

PonNPE
>m 00

Wth other conditions constant, a decrease in
what type of draft indicates |eaking baffles?

Last pass
Mechani cal
For ced

Fur nace

Wat reading(s) is/are an indication that heat
is being lost by way of the stack?

1 Percentage of CQflue gas

2. Flue-gas tenperature

3. Soot-blown tine and bl owdown

4 Hot -wat er supply tenperature and
bl owdown

Wat type(s) of fuel consunption is/are
determ ned by use of a measuring stick?

Gallons of oil

Pounds of coal only

Cubic feet of gas only

Pounds of coal and cubic feet of gas

Eali e N

The hot-water supply tenperature should be
recorded because insufficiently heated water
can cause which of the follow ng conditions?

Abnormal soot deposits

Hammer knock in a steamng boiler
Deposits or scaling in a boiler
Large amounts of chemicals to
accunul ate in the feedwater

In what log colum should you record the
date a boiler was drained and washed?

1. Remarks

2. Makeup water

3. \ater pressure

4. Soot-blown time and bl owdown



6- 53.

6- 54.

6- 55.

6- 56.

6-57.

6- 58.

An operator coning on duty should perform
an operational inspection for which of the
fol | owi ng reasons?

1. To ensure the boiler water level is correct
To ensure the systemis operating
normal |y

3. To ensure sufficient fuel is available
To ensure the boiler roomis clean

The technical library should contain current
Navy publications pertaining to your boiler
plant and which, if any, of the follow ng
manual s?

. Specific plant manufacturer’s manual
2. General

pl ant manufacturer’s manual
3. Arny boiler operation and repair
techni cal manual s
4. None of the above

What termis comonly used to describe
the universal solvent?

Oxygen

Vat er

Sodi um phosphat e
Caustic soda

A glass of tap water at 77°F contains a total
of how nmany ppm of oxygen?

Pwn e
©®o NN
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To prevent corrosion damage to netal in the
interior of the boiler, you should perform which
of the followi ng actions?

Paint the interior metal surfaces
Chemically treat the feedwater only
Chemically treat the boiler water only
Chenmically treat the feedwater and the
boi l er water

Wiat is the term used for deposits on tubes
and other internal surfaces caused by cal cium
salts, magnesium salts, and other insoluble
material s?

1. Deposits
2. Scales
3. Crystals
4. Solids
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6- 59.

6- 60.

6-61.

6-62.

6- 63.

6- 64.

6- 65.

Chemical treatnment of boiler water causes
scal e-formng substances in what fornP

Scal e deposits
Fluid sludge
Carbonate of sulfate
Caustic soda

Wien required to treat boiler water containing
calcium you should use what chenical ?

1. Sodi um phosphat e
2. Cal cium phosphate
3. Calciumsilicate
4. Sodiumsilicate

Wat sludge conditioner is the only dispersant
approved by NAVFAC?

1. Magnesium silicate

2. Cal cium sul fate

3. Sodi um phosphat e

4, Quebracho tannin

A smal|l amount of seawater in the feedwater

causes which, if any, of the follow ng
conditions inside a boiler?

1. Steam carry-over
2. Baked sludge

3. Heavy sludge

4. None of the above

What chenical should you add to boiler water
to raise the pH val ue?

1. lron oxide

2. Caustic soda
3. Sodium sulfite
4,  Tannin

VWhat chemical is often referred to as an
oxygen scavenger?

1. lron oxide

2. Caustic soda
3. Sodium sulfite
4. Tannin

Feedwat er or makeup water tanks should be
mai ntained within what tenperature range?

125°F to 135°F
140°F to 160°F
165°F to 175°F
180°F to 200°F



6- 66.

6-67.

6- 68.

The production of froth or unbroken bubbles
on the surface of the boiler water is known by
what tern?

1. Foaning

2. Steam production
3. Akalinity

4. Scum

Wat condition(s) in a boiler make(s) it
difficult, or quite often inpossible, to read the
true level of boiler water on the gauge glass?

1. Foaning only
2. Prining only

3. Foaming or prining
4. Bunping or prining

Wat two types of solids are present in nost

boiler water?

1. Dissolved and gloating

2. Suspended and floating

3. Dissolved and scal e-formng
4. Suspended and dissol ved

40

6- 69.

6- 70.

6-71.

The continuous bl owdown shoul d be regul at ed
to maintain what ppm of TDS in a steaning
hoi l er?

2,000 to 3,000
3,000 to 4,000
4,000 to 5,000
5,000 to 6,000

One boiler horsepover produces a total of how
many pounds of steam per hour?

1 3.450
2 34.50
3 345.0

4 3, 450

Once the boiler has stabilized and treatment
test results remin reasonably bal anced, you
shoul d conduct testing at what intervals, in
hour s?

PwWNpR
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ASSIGNMENT 7

Textbook Assignnent: “Boilers,” “Duct and Ventilation Systems,” and “Air Conditioning and Refrigeration.’

Pages 12-38 through 14-26

7-1.

7-2.

7-3.

7-4.

7-5.

What person is the most inportant menber
of a boiler maintenance tean?

1. The supervisor

2. The wel der

3. The laboratory technician
4, The operator

Any unusual tenperature change the operator
cannot correct should be reported to what
i ndi vi dual ?

1. Plant supervisor
2. \tch chief

3. Relief operator
4

Mai nt enance supervi sor

What is the main purpose for conducting
preventive maintenance inspections?

1. To keep the equi pment in good operating
condi tion

2. To anticipate and prevent equipment
br eakdown

3. To repair broken equi pnent

4. To keep an accurate maintenance record
of all equipment

Refer to table 12-4. \What draft reading is
recormended in an oil burner firebox?

1.0 inch
2.0 inches
0.01 inch
0.02 inch

> wro e

When soot conmbines with noisture, what is
the result?

1. Slag

2. Sulfur dioxide

3. Sulfuric acid

4. Hydrogen sulfide
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7-6.

7-1.

7-8.

7-9.

7-10

\Wen left untended, soot corrosion on boiler
metal s causes which of the followng
probl ens?

Extensive deterioration
H gh fuel cost

H gh operating cost
Dirty steam

Soot and other deposits left on hoiler
brickwork |ower the nelting point of
which of the follow ng conponents?

1 Boi l er tubes
2 Header s
3. Refractories
4 Burners

Failure to keep boiler watersides clean can
result in which of the follow ng conditions?

1 Dirty steam

2. Overheating

3. Carry-over

4 Low tenperature

What condition often signals the need for
wat ersi de and fireside cleaning?

1. Lowering of stack gas tenperature
2. Lowering of steam tenperature

3. Rise in stack gas tenperature

4., Risein steamtenperature

When preparing to work on watersides, what
must you do concerning tools and equi pnent?

1 tools

2. Cean and wipe each tool dry

3. Inventory and tag the tools

4 Inventory the tools and prepare an in/out
sheet

Spar kproof the neta

7-11. What special type of extension light, if any

is authorized inside a hoiler?

1. Expl osi onpr oof

2. Dust proof

3. Watertight glove
4, None



7-12.

7-13.

7-14.

7-15.

7-16.

7-17.

Wen work on the watersides of a boiler is
bei ng performed, a person should be stationed
outside the boiler for what sole purpose?

. To act as tender only
2. To assist workers in the boiler only
3. To act as tender and to assist workers in
the boiler
4. To performfirst aid if necessary
VWhat two methods can be used to boil out the
wat er si des of a boiler?

1. Sodium netasilicate pentahydrate and
trisodiumsilicate

2. Sodium pentahydrate and sulfuric acid

3. Sodiumsilicate and trisodium netasilicate
pent ahydr at e

4. Sodium netasilicate pentahydrate and
trisodi um phosphate

In the wet lay-up nmethod, you should add
what chemical to the water?

Sodi um sulfite
Sodi um hydr oxi de
Sodi um silicate
Sodi um electrolyte

In the wet lay-up method, 0.03-0.06 pounds
of sodiumsulfite should be added per how
many gal lons of water?

L 30
2. 50
3. 100
4. 1,000

At what interval should water in an idle boiler
be sanmpl ed and anal yzed?

1. Daily

2. Weekly
3. Mnthly
4. Quarterly

In the dry lay-up method, a mininum of how
many pounds of quicklime should be used as a
drying agent per 100 boiler horsepower?

5

1.
2.
3. 20
4.
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7-18.

7-19.

7-20.

7-21

7-22

7-23.

7-24

A high-pressure or high-velocity ductwork
system has a fan that operates within what
static-pressure range?

1inch to 5 inches WC
2 inches to 6 inches WC
3 inches to 7 inches WC
4 inches to 8 inches WC

Duct velocities greater than how many feet per
mnute (fpm are normally unwarranted?

2,000
3, 000
4,000
6, 000

PwN -

In a lowvelocity system the duct velocity is
normally less than how many feet per minute?

1. 2,000
2 1, 500
3. 1,000
4 500

Wat type of duct systemis no longer |egal?

Fiber glass
Asbest os

Sheet et al
Al um num

~wn e

When possible, you should use what shape of
duct system ?

1. Square
2. Rectangul ar
3. Round
4. Trapezoida

Wat is/are the primary disadvantage(s) of a
doubl e-duct systen?

Unstable air quantities

Hgh air velocities only

Unst abl e duct pressures only

High air velocities and unstable duct
pressures

BN

The type of material used for duct Iining and
covering nust have what characteristic?

1. It nust be nonbacteriol ogica
2 It nmust be nonconbustible
3. It nust be sound absorbent
4 It nmust be inflexible



7-25

7-26

7-27.

7-28.

7-29

7-30

The power required by the fan for delivering air
at a given quantity increases rapidly according
to what change, if any, in duct size?

1. An increase only

2. A decrease only

3. An increase or a decrease
4. None

Rectangul ar fiber-glass ducts 24 inches or |ess
in diameter nust be supported every how
many feet?

1

PobpE
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Wat type of joint is used to absorb expansion
and contraction in a duct systen?

Accordi on
Bel | ows
Shi pl ap
Fabric

swnpe

When conputing duct size, you should first
perform what cal cul ation?

1. Ar pressure

2. Air volune
3. Air velocity
4. Air novenent

You can gain efficiency by installing what
type of elbowin a duct systen?

Long, sweeping
Short, 90 degree
. Unidirectiona

4. S curve

w NP

Short, 90-degree el bows can be used
effectively in which of the following locations
within an air duct systen?

Before registers only

Bef ore diffusers only

Before grilles only

Bef ore registers, diffusers, and grilles

Pwn e

7-31

When designing a duct system you should
use what publication as a source of technica
i nformation?

Mechani cal Engi neering Manua

Duct Design and Fabrication
Construction Engi neering Handbook
ASHRAE Handbook of Fundanental s

HownnE=
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Figure 7A
I N ANSVERI NG QUESTI ONS 7-32 AND 7-33, REFER
TO FI GURE 7A.
7-32.  The total pressure of the duct systemis equa

7-33

7- 34,
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to the pressure reading of what gauge(s)?

1. Aonly

2. Bonly

3. Bplus A
4, B minus A

The velocity pressure of the duct systemis
equal to the pressure reading of what
gauge(s)?

1. Aplus B
2. Aonly

3. Amnus B
4. B mnus A

A newy installed duct systemis balanced
in what manner?

1. By adjusting the speed of the fan

2. By drilling small holes in branch hol es

3. By adjusting air outlets to the design rate
of flow

By installing danpers in the main duct

>



7-35. \What is the main purpose of pressure 7-39.

measurenents after a newy installed system
is balanced and operating properly?

To check the design of the system

To provide information for required reports
To provide information for future tests

To ensure proper adjustnent of the fan
and air outlets

BwroE

7-40.
MEASURI NG PROBES
A Pitot
B. Lowflow
, 7-41.
C. Static pressure
D. Vel oneter
Figure 7B
I N ANSWERI NG QUESTI ONS 7-36 THROUGH 7- 38,
REFER TO FI GURE 7B.
7-36. Measures air currents in open spaces: 7-42.
1. A
2. B
3. C
4. D
7-37.  Measures pressure drop across blowers
in duct systens:
1. A
2. B
3. C
4. D 7-43.

7-38. Measures internal air velocities in duct

syst ens:
1. D
2. C
3. B
4. A

44

VWhen used in conjunction with the diffuser
probe, what device permts the rapid change
of nmeasuring ranges without shifting to
separate jets for different velocities?

1. Manoneter

2. Range selector
3. Tachoneter

4. Anenoneter

Which of the following is NOT a unit by
which a manometer measures air pressure?

1. Pounds per square inch
2. Inches of nercury

3. Inches of water

4. Cubic feet per minute

One of the prelinmnary steps in air-balancing
operations is to prepare a working sketch of
the system Which of the following itens
should be included in the sketch?

1. Duct dinensions

2. Air flow volunes and velocities

3. Air-delivery design of each outlet
and type of diffuser

4, Each of the above

When balancing an air distribution system
you should first deternmine fan performance
for which of the follow ng reasons?

1. To pinpoint problens caused by
bl ockages in the duct system

2. To ensure the fan is rotating correctly

3. To ensure that sufficient static pressure
and air volune are being handled at the
fan

4. To ascertain whether the air filters are
cl ean

What factors influence the performance
of a fan in a ventilation systenf

Static pressure and rpmof the fan

Vol tage and anperage of the fan motor
Total airflow in the ventilation system
Each of the above

A w e



7-44.

7-45.

7-46.

7-47.

7-48.

Wat instrunents are used to measure the 7- 49,

static pressure of an operating fan?

1. Veloneter and static-pressure probe
2. Rotating vane anenoreter and
| owfl ow probe
3. Veloneter and Pitot tube
4. Manoreter and diffuser probe

Vhich of the following air distribution

problems in ducts can be located quickly 7-50.
by nmeasuring static pressure?
1. Leakage
2. Bl ockage
3. Slippage
4. Each of the above
Vel ocity pressure readings should be taken to
deternine the total air volume of a fan from
which, if any, of the following areas? 7-51.
1. Fan suction
2. Fan distribution spaces
3. Downstream of the fan in an area with
m ni mum t ur bul ence
4. None of the above
Vel ocity pressure readings should be taken
at what location inside a rectangular duct?
1. Aong the perinmeter at equal intervals
2. Fromthe center of equally divided areas 7-52.
of the cross section
3. Along the horizontal center line at equal
intervals
4. At any accessible location
Wen the average velocity pressure is
120 fpmand the cross-sectional
measurenents are 18 inches by 24 inches, 7-53.

what is the total airflow, in cfm wthin the

duct ?

1 120
2. 270
3. 320
4. 360

45

The nmeasured total air flow, in cfm should
exceed the design cfm by approximtely
10 percent for which of the follow ng
reasons?

To allow for slippage

To ensure maxi mum fan speed
To allow for |eakage

Each of the above

HownNn =

At what location, in respect to the duct
configuration, should the final balancing
procedure be started?

1. Downstreamof the main air return

2. In the imediate area of the fan discharge

3. At the last outlet on the farthest branch
fromthe fan di scharge

4. In the largest spaces served by the duct

During the final balancing procedure, an air
outlet that should be discharging 90 cfmis
found to be discharging 125 cfm Which of
the follow ng actions should you take?

1. Leave the danper open and proceed
to the next outlet

2. Adjust the danmper until the output drops
to 90 cfm

3. Decrease the fan speed

4. Restrict the flow of return air

What termis comonly used to identify fresh
air leakage into a building or roon®?

Infiltration

Exfiltration
Ventilation
Defiltration

B wp e

A m ni mum amount of how nuch fresh air is
necessary to provide sufficient oxygen and to
remove carbon dioxide for each personin a

typical office space?
L 8 cfm
2. 2 cfm
3. 6 cfm
4. 4 cfm



7-54,

7-55.

7-56.

7-57.

7-58.

7-59.

A total of how many changes of air per hour is 7-60.
required for a conditioned space in a residence
during the heating season?

1. One
2. Two
3. Three
4. Four
7-61.
A sl eeping person gives off approxi mately how
many Btu per hour of heat?
1. 50
2. 100
3. 150
4, 200
7-62.
When installing a natural ventilation system
you shoul d consider location and what other
factor regarding ventilation openings?
1. Wnd
2. Contro
3. Humidity
4. Tenperature
7-63.
You should use mechanical ventilation
equi pment under which, if any, of the
foll owing circunmstances?
1. The outside air is high in humdity
2. The outside air has a high anbient
tenperature
3. The outside air cannot be supplied 7- 64

continually by natural forces
4. None of the above

Wien areas to be air-conditioned are in close
proximty to each other, you shoul d use what
type of air-conditioning systen?

1. Chilled water only

2. Hot and chilled water 7- 65.
3. Forced air

4, Natural draft

Wiat type of air-conditioning systemis
recomrended for use in a hospital ?

Chilled water only

Hot and chilled water 7- 66.

L

2,

3. Forced air

4, Natural draft
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In heat load calcul ations, what factor denotes
heat |eakage?

PodPE
TDURT

In heat load cal culations, what factor denotes
insulation values?

PN
TXTX

Wien working on an ammoni a-absorption
refrigeration system you need what type of
mani fol d gauges?

Brass
Copper
St eel
Bronze

hPonE

An expendabl e evaporator system works
within what tenperature range?

L 32°F to O°F
2. 15°F to -5°F
3. 10°F to -10°F
4. -20°F to 60°F

When you want to preserve the freshness of
fruits and vegetables, you should use what
type of evaporator systen?

1. Expendabl e

2. Eutectic

3. Spray

4. Thernoel ectric

Wat type of refrigeration system has no
moving parts?

1. Expendabl e

2. Eutectic

3. Spray

4. Thernoel ectric

What maxi mum tenperature can be maintai ned
in a cascade refrigeration systenf

1 - 50°F
2. -100°F
3. -150°F
4. -250°F



7-67.

7-68.

7-69

7-70

7-71

What maxi num tenperature can be

attained in a three-stage compound systen?

L -80°F
2. -135°F
3. -150°F
4, -250°F

Refer to figure 14-22B. The pressure at Pl

is 7 pounds, P2 is 4 pounds, and P3 is 21
pounds. The valve is in what position?

1. Equilibrium

2. Cosed

3. Open

4. None of the above

An external equilizer line is required when
what pressure drop exists across an

evaporator coil?

1. 1 pound
2. 5 pounds
3. 3 pounds
4. 7 pounds

When adjusting a thermal expansion valve, you
must make how many turns of the valve stem

at each interval ?

One
Two
Three
Four

PwnppR

O the follow ng considerations, which one is

most i nportant when you are mounting a
condenser on a roof?

The roof load strength

The noise |evel

The availability of water

The availability of electricity

Hwn e

7-72

7-73

7-74.

7-75
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Wat types of netal are used in a bi-nmeta
t her nost at ?

1. Tin and antinmony
2. Tin and stee

3. Copper and stee
4. Brass and invar

What type of thernostat uses 115 volts?

Li ne vol tage
Low vol t age
M1livoltage

H gh voltage

Poop =

VWhat is the nost commonly used netering
devi ce?

1. The AEX
2. The capillary tube
3. The TEV
4. The lowside float

The additional starting torque of a capacitor-
start, induction-run motor over that of a split-
phase notor is provided by a

1. run capacitor in parallel with the start

wi ndi ng

2. start capacitor in series with the run
wi ndi ng

3. run capacitor in parallel with the run
wi ndi ng

4. start capacitor in series with the start
wi ndi ng



Text book Assi gnment :

ASSIGNMENT 8

Pages 14-17 through 16-3.

“Air Conditioning and Refrigeration,” Solar Energy,” and “Environnental Pollution Control.”

8-1.

8-2.

8-3.

8-4.

8-5.

VWi ch of the followi ng types of notors shoul d
be used for a 5-horsepower, high-starting
torque requirenent?

Split-phase

Capacitor-start, capacitor-run
Permanent split-phase
Capacitor-start, induction-run

M~ w o -

The permanent split-phase nmotor circuit differs
froma split-phase in which, if any, of the
foll owing ways?

1. It requires a start capacitor in series with
the start winding

2. It uses a run capacitor in series with the
start winding

3. It requires a start relay

4, None of the above

Start windings are used in single-phase notors

designed for use with hermetic refrigeration for

which of the follow ng reasons?

1. The notors start under |oad conditions

2. The conpressors are operated at two
speeds

3. The motors start under no-load conditions

4, The start winding is a standby wi nding

The opposition to the flow of alternating
current caused by the inductance and
capacitance in the run winding is a result of

1 | ow reactance

2 hi gh reactance
3. low resistance
4 hi gh resistance

\Wen using an ohmeter to identify notor
termnals, you should performwhat action
first?

1. Rermove the wires connected to the
term nal

2. Mirk the wires for later identification

3. Renove power to the motor circuit

4,  Disconnect the ground

I N ANSWERI NG QUESTI ONS 8-6 THROUGH 8- 8,
REFER TO FI GURE 14-30. ASSUME THE METER | S
FUNCTI ONI NG PROPERLY.

8- 6. The Rto S test indicates that the remaining
termnal is the common termnal because the
resi stance of

1. the run winding is high
2. both windings in parallel are high
3. the start winding is low
4, both windings in series are high

8-7.  The Cto S test indicates that the remining
terminal is the run termnal for which, if any,
of the follow ng reasons?

1. It has the greatest resistance
2 It has a nuch |ower resistance
3. It has the sane resistance

4 It has nedium resistance

8-8. If, during either the Rto Sor the Cto S test,
the ohmeter needle fails to nove, you shoul d
check for what problen?

1. An open start relay

2. A defective winding

3. An open run capacitor
4. A shorted start capacitor

8-9. \Which of the follow ng conponents
is considered a |oad?

1. Thernost at

2. High-pressure switch
3. Set of contacts

4, Coil of a contactor

8-10. An ohmeter shows a resistance of infinity
between the R and C notor terminals during a
continuity test. Wich of the following faults
i's indicated?

1. A grounded run w nding
An open start winding
A shorted start wnding
An open run wi ndi ng

Pwnn



8- 11.

8- 12.

8- 13.

8- 14.

8- 15.

8- 16.

Assume that you are using a test lanp to
check the continuity between the C and S
termnals of a notor. What fault is indicated
when the light fails to cone on?

1. An open in the start winding
2. Ashort in the start winding
3. An open in the run w nding
4, A short in the run winding

Wich of the followi ng conditions exists
in the case of a shorted w nding?

1. Awire is burned in half

2. The winding has a high resistance

3. Aloop of copper wire is in contact
with another wire

4, Awire is touching the hernetic shell

An ohmmeter indicates a start winding
resistance of 4 ohns for a motor that has a
run winding resistance of 2.5 ohns. The |ow
resistance of the notor start winding is nost
likely due to what fault?

1 An open

2. A short

3. A grounded start capacitor

4. A burned current relay

Refer to figure 14-33. Wat fault is indicated 8- 20.
by continuity between one of the notor

termnals and the shell?

1 A short

2 An open

3. A ground

4 An overl oad

Wiich of the followi ng devices can be used
to test a hernetic motor for grounds?

Chmet er

Test lanp

Megger

Each of the above

B

Refer to figure 14-26. At what time should
the contact points be in the open position?

1. The off-cycle only

. The start winding is de-energized

3. The motor reaches about three-fourths
rated speed

4, Each of the above
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8- 17.

8- 18.

8-19.

8- 21.

Unlike the current relay that responds to
starting current in the motor circuit, the
voltage relay responds to which, if any,

of the following conditions?

1. Current flow through the run winding
only

2. Voltage induced in the start wnding

3. Leveling effect of the run capacitor

4. None of the above

Wien the circuit draws excessive current,
which of the following starting relays is
capable of de-energizing the running w nding
circuit?

1. Hot wire

2. Voltage

3. Current

4. Each of the above

Refer to figure 14-38. Wen an overload
protector is open, the opening action is the

direct result of what condition?
1. Voltage

2. Heat

3. Current

4. Capacitance

Wat device, if any, is used in the starting
circuit of an induction motor to provide
| eadi ng current through one w ndi ng?

Overload protector
Starting capacitor
Runni ng capacitor
None

Assume that you are testing the contacts of a
voltage-type starting relay with an ohmeter.
The normal Iy closed contacts are working
properly in which of the following

ci rcumst ances?

1. Contacts lack continuity

2. Negligible resistance exists in the relay
coi |

3. Current is not flow ng through the
contacts

4, Continuity exists through the contacts
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Figure 8A

I N ANSWERI NG QUESTI ONS 8-22 THROUGH 8- 24,
REFER TO FI GURE 8A.

8- 22.

8- 23.

8- 24.

At what points should an ohmeter be
connected to test the relay coil?

1 A and B
2 B and C
3. CandD
4 D and B

At what points should an ohmreter be
connected to test the relay contacts?

1. Aand B
2. Band D
3. Cand B 8- 28.
4. D and C
Wi ch of the following ohmeter test results
indicates the contacts of a current relay are
satisfactory?
1. Continuity through points A and B
2. Lack of continuity through points
A and C only 8- 29.
3. Lack of continuity through points
A and B only
4. Lack of continuity through points
A B and C
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8-25

8-26

8-27

Refer to figure 14-40. Assuming the test is
acconpl i shed, which of the follow ng neter
readings indicates an open coil?

1. 110 volts
2. 2 ohns
3. Infinity

4. 4 anps

VWhen a starting relay fails, you can start the
conpressor notor by bypassing the relay
manual |y using which of the follow ng

devi ces?

1. Atest lanp and cable

2. An ohmeter with four lead wires

3. Atest line cord, fuse, and capacitor

4. A junper placed across termnals
Cand R and a test lanp

Vhich, if any, of the following circuit
conditions indicates an internal current
tenperature overload protector is open
in a hernetic nmotor?

1. Continuity across C and S, C and R
and S and R

2. QOpen across Cand S, C and R and
continuity across S and R

3. Continuity across C and R, and an open
across S and R and C and S

4. None of the above

You are testing a capacitor with an ohmeter
What general reading on the neter indicates
the capacitor is good?

1. Zero resistance and then clinbs to high
resi stance

2. Low resistance

3. Medium resistance

Wich of the following electrical conponents
is NOT part of a load circuit shown in a
hermetic system schematic wiring diagran?

1. Conpressor notor
2. Start capacitor

3. Thernost at

4 Fan not or



8- 30.

8- 31.

8-32.

8- 33.

8- 34.

8- 36.

If you are reading voltage across a set of
contacts, the contacts are

1 bur ned
2. open

3. shorted
4 cl osed

Energy fromthe sun is received by the earth
in what forn?

Conduction
Radi ati on
Convection
Di ffusion

\Wat term describes the ampunt of solar
energy per unit area per unit of time striking
the earth's surface?

1 Sol ar isolation
2 Solar radiation
3. Solar insolation
4 Sol ar collection

Wi ch of the follow ng expressions describes
the solar constant?

1. 418 Btu/hr-ft?

2. 2,453 watts/m

3. 1.940 Langleys/mn
4 Each of the above

Wat percentage of solar energy is absorbed
by the atnosphere?

1 10% to 20%
2. 20%to 30%
3. 30%to 40%
4. 40% to 50%

Vhat is the average solar intensity in Btu
per square foot per day on the ground?

1 1, 200
2. 1,300
3. 1,400
4 1,500

What is the best and nost frequent choice
as to the orientation of a solar collector?

1. @Gid south
2 True south
3. Slightly east of south
4 Slightly west of south

8- 37.

8- 38.

8- 39.

8- 40.

8-41.

8-42.
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During what hours of the day does nost of
the useful energy collection take place?

1. 0700 to 1700
2. 0800 to 1600
3. 0900 to 1500
4. 0900 to 1700

What are the two basic types of solar
col l ectors?

Direct and indirect
Oiented and disoriented
Parall el and hori zontal
Liquid and air

The absorber plate absorbs solar energy and
converts it to which of the follow ng types of
energy?

1. Heat

2. Radi ant
3. Thernml
4,  HEectrical

What type of collector is most suitable for |ow
tenperature applications?

L Ar

2. Liquid

3. Flat plate

4. Convex plate

Sone col lectors are made with a black coating
for which of the follow ng reasons?

1. To emt lowfrequency infrared radiation
2. To emt lowfrequency ultraviolet radiation

3. To enit high-frequency inconming solar
radi ation

4. To absorb high-frequency incomng solar
radi ation

Wiat is the nost conmmonly used substance
for collector covers?

Film

d ass

Plastic
Transparent tape



8-43.

8-44.

8- 45,

8- 46.

8-47.

8-48.

8-49.

What is the percentage of transmissivity for
standard plate glass?

86%
76%

1
2,
3 66%
4 56%

VWhat is the cheapest and nost obtainable
col lector fluid?

Air

Water only

Al cohol only
Water and al cohol

&~ oo

Air is not preferred as the collector fluid in
domestic solar water heating for which of the
foll owing reasons?

It freezes

[t corrodes

It has a high density

It has a |owheat capacity

B N

\What freeze protection nethod has a punp to
circulate the water through the collectors until
the freezing tenperatures are over?

1. Drain-up nethod

2. Drain-down nethod

3. Recirculating nethod

4. Supercircul ating nethod

What are the types of heat transfer fluids?
1. Silicones and hydrocarbon oils

2. Nonaqueous and aqueous

3. Inhibited distilled water and silicones
4, Inhibited glycol/water nixtures and

hydrocarbon oils
Vhat is the flash point of silicone fluids?
1. 450°F
2. 400°F
3. 350°F
4. 300°F

Silicone fluids are limted to systems with

what naxi num tenperature?
1. 350°F
2. 400°F
3. 450°F
4. 500°F

8-50.

8-51.

8- 52.

8- 53.

8- 54.

8- 55.
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\Wat substance is added to water to mke
it a useful collector fluid?

1 Et hyl ene gl ycol
2. Methylene glycol
3. Silicone glycol
4. Alum num gl ycol

A 50-50 water and glycol mixture will
agai nst freezing down to about what
tenperat ure?

prot ect

1. -10°F

2. -20°F

3. -30°F

4. -40°F

Wi ch of the following types of collectors uses
a vacuum between the absorber and the glass

outer tube to reduce convection and
conduction heat |osses?

1. EBvacuated tube
2. FHat plate

3. Concentrating
4. Intensifying

Wi ch of the following types of collectors
intercepts direct radiation over a large area
and focuses it onto a small absorber area?

1. Evacuated tube
2. Fat plate

3. Concentrating
4. Intensifying

Wich of the following collectors collects
energy by reflecting direct solar radiation off a
large curved nirror and onto a small absorber
tube?

1. Linear-trough fresnel Iens
2 Parabolic trough

3. Conpound parabolic mrror
4 Sinple parabolic mirror

Which of the following collectors focuses
inconming rays onto a small absorber plate or
tube through which the heat transfer liquidis
circul ated?

1. Linear-trough fresnel Ilens
2 Parabolic trough

3. Conpound parabolic mrror
4 Parabolic fresnel |ens



8-56

8-57

8-58

8-59

8-60

8-61

what anmount of water storage is needed per
square foot of collector?

10 pounds
15 pounds
20 pounds
25 pounds

B ow oo e

In air collector systems, latent heat is stored
ina mterial as it changes phase froma

1. liquidto a gas
2. gastoaliquid
3. liquidto a solid
4, solid toa liquid

Mre expensive, specially fabricated fiber glass
or plastic tanks can withstand heat up to what
tenmperature?

450° F
350°F
250°F
150°F

For typical fanmily residences, each person
accounts for approximately how many gallons
of hot water per day?

1. 10
2. 20
3. 30
4. 40

What is the primary advantage of a
t hernosi phon system of water storage?

1. It uses a lightweight tank

2. It needs no punp or controller

3. It connects directly to the potable
wat er supply

4, It can use a heat exchanger

What factors contribute to the reduction
of heat loss froma rock bed?

1. The density and proclivity
2. The intensity and range
3. The conduction and convection
is considerable
4. The conduction and convection is smal

8-62

8-63

8- 64

8- 65.

8- 66

8-67
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What type of heat storage is well suited for
war ehouses and factories that have mainly
daytime operations?

No-storage air heating
Rock bed

Air type of space heating
Ther nosi phon

PwbdE

Mbst baseboard heaters require approximtely
what tenperature?

150°F
160°F
170°F
180°F

During the winter, a liquid type of solar system
is rarely operated at delivery tenperatures
above

130°F
140°F
150°F
160°F

The water-to-air heat punp can effectively use
heat fromsolar storage at what tenperature?

25°F
35°F
45°F
55°F

B w o e

M dday collection tenperatures are usually
within what range?

1. 120°F to 150°F
2. 130°F to 170°F
3. 140°F to 160°F
4. 150°F to 180°F

An oil slick on a water surface blocks the flow
of what element from the atnosphere into the
wat er ?

Hydr ogen
Qzone

Oxygen

Car bon di oxi de

PwhE



8- 68

8-69

8-70

8-71.

On a naval base, what departnment normally
di sposes of oil waste residues?

PWD

DPDO
NPDO
DDPO

Moo -

In what type of approved container should you
store oil-soaked absorbent materials for proper
di sposal ?

1 DPDO

2. NPDO

3.  APE

4 EPA

After observing contaninated water froma

vehicle washrack polluting the water, you
should imediately contact what person?

Washrack operator

Washrack supervisor

Conpany comander

Assi stant conpany commander

VWen unburned hydrocarbons and various
other fuel conponents conbine chenically,
which of the following by-products is normally
formed?

1. Carbon nonoxide
2. Carbon dioxide

3. Sulfur dioxide

4. Llead sulfite
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8-72.

8-73.

8-74.

Vhat three terns are associated with asbestos
dust particle size?

1 mllimeter, micron
2. Mllimeter, mcron, angstrom

3. Centineter, nicron, nanoneter
4 M cron, nanometer, angstrom

Centineter

Air nust be scrubbed with a special air
filtration machine to remove what size of
asbestos dust particles?

MI11ineter
M cron

Angstrom
Nanonet er

B -

Wen involved in an asbestos removal project
you shoul d obtain which of the follow ng
instructions for guidance?

1 DPDO NST 5100. 24

2. OPNAVI NST 5100. 23
3. OPNAVI NST 5110. 23
4 OPNAVI NST 5200. 23

% US GOVERNMENT PRINTING OFFICE- 1995 — 633 - 130 / 20085



COURSE COMPLETION/DISENROLLMENT FORM

(Refer to instructions in front of course)

PLEASE PRINT CLEARLY

UTILITIESMAN (ADVANCED) 82534
NONRESIDENT TRAINING COURSE (NRTC) NAVEDTRA NUMBER
NAME, RANK, RATE, CIVILIAN SSN

IF YOUR COURSE WAS ADMINISTERED BY NETPMSA, YOU MUST SUBMIT THIS FORM TO
THE ADDRESS BELOW. IF YOUR COURSE WAS ADMINISTERED BY AN ACTIVE DUTY
COMMAND OR NAVAL RESERVE CENTER, DO NOT SUBMIT THIS FORM TO NETPMSA.

COURSE COMPLETION (Date )

YOU SHOULD RETAIN THE TRAINING MANUAL AND THE ASSIGNMENT BOOKLET IF
THEY ARE NOT CLASSIFIED. If CLASSIFIED, submit the material to your
command for proper disposition of CLASSIFIED material. A letter of
satisfactory completion will be issued to you after your last assignment
is received and processed. This form should be included when you send in
the last assignment. If the training manual and NRTC courses are
designated with distribution statements B, C, D, E, F, or X, and you
decide to dispose of the material, you must destroy the material to
prevent disclosure of contents or reconstruction of the document.

DISENROLLMENT (Date )
(Did not complete the course)

In the event of disenrollment, submit this form to the address below
with any unused ADP answer sheets. You need not return any other course
material. If the course material is CLASSIFIED, you must submit the
material to your command for proper disposition of CLASSIFIED material.
If the training manual and NRTC courses are designated with distribution
statements B, C, D, E, F, or X, and you decide to dispose of the
material, you must destroy the material to prevent disclosure of contents
or reconstruction of the document.

OTHER REASON (Specify) :

PRIVACY ACT STATEMENT

Under authority of Title 5, USC 301, information regarding your military
status is requested to assist in processing your comments and prepare a
reply. This information will not be divulged, without written
authorization, to anyone other than those within DOD for official use in
determining performance.

COMMANDING OFFICER
NETPMSA CODE 036

6490 SAUFLEY FIELD RD
PENSACOLA FL 32559-5000

NETPMSA 1550/31 (Rev. 2-93) 55






STUDENT COMMENT SHEET

THIS FORM MAY BE USED TO SUGGEST IMPROVEMENTS, REPORT COURSE
ERRORS, OR TO REQUEST HELP IF YOU HAVE DIFFICULTY COMPLETING

THE COURSE.
Date
FROM: SSN
NAME (Last, first, M.I.)
RANK, RATE, CIVILIAN
STREET ADDRESS, APT #
ZIP CODE

- rmer

CITY, STATE

+3
(o]

COMMANDING OFFICER
NETPMSA CODE 0314
6490 SAUFLEY FIELD RD

PENSACOLA FL 32509-5237

Subj: NRTC UTILITIESMAN (ADVANCED), NAVEDTRA 82534

mi.

1. The foll

~e = 2 e

2 m~ ~ o = e P y=y Y
W1l won lI!'_'lltE alLc licilcuy

divul wit
han those within DOD for off

ct

authorization, to anyone other
determining performance.

NETPMSA 1550/41 (Rev. 2-93) 57



..........

(Pold along dotted line and staple or tape) . . . . . . . . .

.........

DEPARTMENT OF THE NAVY

COMMANDING OFFICER

NETPMSA CODE 0314
6490 SAUFLEY FIELD RD
PENSACOLA PFL 32509-5237

OFFICIAL BUSINESS

COMMANDING OFFICER
NETPMSA CODE 0314

6490 SAUFLEY FIELD RD
PENSACOLA FL 32509-5237

58



NAVEDTRA 1430/5

Stock Ordering No. 0502-1P-216-0100

PRINT OR TYPE

TITLE NAVEDTRA
KRN ADDRESS
Last First “Niddle Street[Ship[Unit/Division, etc.
City or FPO State lip
RAKK/RATE___ SOC. SEC. WO. DESIGNATOR ASSTGNNENT NO.
U ysw U ysee U oacrive L nactive  oTheR (Specify) DATE NATLED
SCORE

1 2 3
T f

, 0000
, 0000
;, 0000

0aagad
nOonn

§ LJ L Ld

0000
, 0000
JERERERE
,0OO00
w0 oag
,0a0oad
, 000ad
30000
wooaoao
w0000

w008 4do

0000

w0000
s 0040d

— et e

» 0000
20000
, 0000
» 0000
A 0000
s 0000

THIS FORN NAY BE LOCALLY REPRODUCED

g 1
x 0000 RERERREN
0000 2 000
a0 000 0000
o 0000 « 1 0ao
0000 s 1000
w0 oao w 4O 00
0000 o 0000
3, 0000 o 0000
x«00000 w000
0 00n0 o U000
woooo a 0000
0 aoaa 0000
w0 oOao 0 oad
w00 OO0 RERERERE
wOooa e 0000
«0aod 0000
«000a 0000
cOooao w0400
0000 w0000
«0aoa pan0aad
w«ooo n0agao
w0o0oa , 0000
«cda0ano n00aa
wO OoOad w0000
wO0oOo x 0000

59













	ERRATA #1
	ASSIGNMENT 1
	ASSIGNMENT 2
	ASSIGNMENT 3
	ASSIGNMENT 4
	ASSIGNMENT 5

